, x na /N §9 ife ^ & (A) (lOIHHHMMHW 

(19)0*H^Ff? UP) 02) K W W ff A W ^ ' Ann 

-330482 

(43)&HB ¥*11¥(1999)1U130B 



•SrS">« Ho\ L 29/78 

H0 1L 29/786 gl3A 



(21) WH*^ ftWFlO-137236 

(22) HHSB ¥«10*F(1998) 5 H190 



*»* M«a©»6 OL (£26fD 
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(72) 56W# » □ * & 
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(54) HM&HN ¥3MmB 
(57) [RBI 

MM] SOlJitffi^^KfllMISFETh 
5y^^*»*L-c**^HHWHB=^^. mif 




1 

wssmBLtzmv^tifzm i mmmt » 

%mmco-& : i:j-v*r^mt&t Uzm i s f e t h ? 

mam i <rmmmmmK§&$.it\$** v rmauz 
mtxmkt&m$m^z&j)-ri>y$.-m : i-k , 

ME^fSRWfiiEm 1 <r>* -t 9 y- V \zft$\ LXWd. 

m i ?>¥®ftJi<o-a5£3-Y *>im®t Ltim 1 com i 

m&mmnimMi 2 <oa -y 9 y- h crftisj l-cmk 
mags 1 co^'y 7 mm29>*i9y- \-o 

im$m3 ] A V ? y- hmfcztLTZzimmi 

®mtm&L±.izmt>tifzmmk . 
mmmmuzm t>tuz% 1 <vmmt . 

B?KS1^«col?iEA -y ? b £*f fa LX 1 <?) 

«®a -y 9 y- v h nmzftj&t hmktw& 
■t&§imm?k. 

m^m?££miv£ffimw®tzm~3^xmi;<v 
9 y- v cmE$r omr&mBffljifr&k , 
zmmz k z¥iWik-t&*&mm. 

%h5$mm.k. 

iR^mmizmhtrtzwmk , 
Kit. 

MSffimjnmsBti 1 W< -y 7 y- h tdfctfa LXmM 

s& i <7)*mm<7)-3t: *>vmik itzm 1 com 1 
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omz^-t&^oimmk , 

®2tO¥^{felcO-^^f- J r*7U««fc Lfc3S2tf)M I 
SFETh7>^^t. 

wlE®2WA.y?y~^«Efctt&&t;: x 1^1*0 

-/ ^ y- y tc«ESr*jirrsmEep»afc . 
10 zffittzzkwmki-h^mftm. 

Xfr&Zkt:mkk^&mmi-5co^-fivfrl^lz 
[000 1 ] 

£*)M:imiz\i. *%mi. mmLtizmmt 

-ftLXmt>t\Jz¥mft®±tZ%££2ttM I SFET 
(Metal Insulator Semiconductor Field Effect Trans 

istor) tMtfiLx%&!mtemizmi-&. 

[0002] 

[(S*cOft«] SO I (Silicon on Insulator) 

^mmcomKhm&^ixfz^mm^xm^ 

*>V9 (bulk) <n^mm±W&&L1zF 
30 ET£t)4^<-r&ZktfX'Z&Zkfrt>. m%M3) 

tju xh zwm&c p u%;k'cr>amm®&w>j& 
mumztix^z. «tt, ¥mm?b& so i®co 

*>lffi&Z%£{z?g£1L-r&Zk1j { T£&. *om%k 

lx. ^mivm^^mmzm^xmtfiZiifzso 

I Y7yiSX?X^k*j:h*V9W6*mfi&-> < >- 

[0003] z.coii o \iz^*>vmm&£x , £24fcth 

40 Zk1fX'%hYyWX9 (Jar. 

h^y^'x^j t^) ii, sfet. m^^m^ 
aoism, i-v*>i>&®&(mk%k'mmzi>t:z>m 

[0004] 

IHW»^LJ:3fc-rSi!S] L*»L. %^ttY 

7>=JX?Mi. mitt. 7T3-tX£&<0'<7V*lZ*. 

50 tfh->tz. 



3 

[ 0 0 0 5 ] J: 3 Zra-txgfcDrtyV^tzim 
9 - 3 1 2 4 0 1 ^^Kfc^Tlifi^ftTV^ J; 0 

soi mnTc?fflmnT<o3&mmz><v 9 ?- 
ftmtx&itzitx. Ltw&mthwmbti 

X^h. 

[0 0 0 6] LA»L, vc& A-y ? y- 

MftJEBi. SOIffit»OA5y**^mjgg£9A^y 
*£*SW<$CS«g3iiS. *LT, ffU.ifSOlRJ*rf 
t»f* L* vHBBa****rt4^-y 9 Y- V 

[000 7] "9. £3W>££££fcr-?>'> f -**fc 

SO I MffA'^y^Cft-f 6 Htf&K£ffi*rSJt 

SOIWW«Bi«rt», W*»BEi:«>BMWco^Tli 

OKU i^soii^^wiWKm'^^ 
l* vHBsst/hs <-r&.r k urate*-* 

it. 

[0008] *WJ]tt. *6>*MH®Bft*Uror>T& 

ti, S O I f i&ffl^ft^^jtM I S F E T h 7 V y 
***««LT$:44W!Hanc*JVvC. M IF SET 

[0009] 

tfcA v 7 ? h fcBttnf £ Z k £ 

[00 10] <5r*J, ^JftSOl h7^^JI 
*3<*4S0I|H9te»£U S<?>(c» *tt*SKfc 
onk inversion fc?tfea*«Hl*Jfc, BUHWafc^ IS 

[ooii] -nth*. tiMMau. 
y- r- #^j£3;h.T&S;fe#SlRk . fM^S±t 
i&tt^fi/cfSliigk, mBfil»LW«tMuWSl«> 
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Tluffi^ 1 <0J|^WM«>--»tf--r **«Wk UtM I 
SFET>9y5>X*fc. 1^1<0^ft«<9*l$!|*l 

^-r&^s-^-fk. mers-STft'&tttfiSft.&flir 

[0012] ifcli. ^^BS^^^Sii. 9 lav 

io mur i nmmtt-f&m 1 w^ftit » ms^m 
wrmm i «/< y 9 y- y t&m ixmsm 1 <o¥£ 

ttl*)-***-******: Lfc»l«)MI SFETh 

a«««oi5ffi^2 9f~ \-\&m hxwm2 
<r^mm<n-^&\^)\^m.t ug*2i>M i sf 
ETh^y^x9t. mzmi<7>'<-v9y-Hz. me 
s 2 »y ? y- h«omffik «i*it:mEE5r Ewnrr am 

20 [0013] *nwo^^«^aj±. 

MEXl0 ! miM1f>Hti++*M&Lb ttiM I s 
tSM*iifcmetlMilc»^v^TIKI''«-> ^ h c« 
30 [0014] ^igajjco^^^gti. m i atx 

S2£0^y^y-h* { »^ixT^I.SJ§S«k. ff£ 

mmLtizmi>tifi:mmt. m&mm±.izm 

«omie» i wvN*.y ^ htd^A Lrmffiig 1 <vm 
tom<n--&*+v*)V®8LtLtzm\<r>Mi SFETb 
7^^L Mfe^l^A-y^y-M-BJJlrt-'&mE 
IdWW-iflHItSMrt-ftftlwSSlBIRFi:, lute^ 

Rtawt ttiiuie^ i <m&t utn^&fli 2 ^h«^ 

2 co^«?l k . m?3ffi£M.<mWli 2 w< 
40 •y^y-hfc^l»lLTB5E^2«^«cSO-^S-^ 
LfcMI2<75MI SFETh^y^'X^k. fT 

ie»2cov< y^y-hcom£Ek«aits Me^i^ie 

«m=E«Shfc1WEflHlt^^TmB» l <o^'-y 
^ y- bfc!8ES:EH!ni-t*BEEp»Sk , 5:tii.fcc: 

[0015] z\^x\ w^e^^Ji. mi®i<vm 

ier-5v:kSr#Skt-5. 

[0016] WeMISFETh?^^!!. 
50 mSf-**A«ltt^C£2ftLfc%£££9h?:' 
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[0017] tfz. m&y$-m?ii. m^n^a 

[0018] it, giffiMI SFETVyyUXfayf- 

<7>&Z It 40n mJbm. 1 0 0 n m<75ffiffl£*> 0 , ^« 
^KgE(i3X 1 0 16 cm-3M3xlO"cm- 3 ©ii 10 

[ o o 1 9 ] i*:. iffiBa?»K<i» *mmmx-mf&. 

IflfBA'x 7 b<^f lX10»cm 

-sjmi x i o 2 » cm^iitts; fcSriNHat-r 

[0020] WK^S-smiiOfiie^MS 
^WiWa^^'JTiftS^SI-SIUSS^MI SFE 
T h5 yi-'x? k |3|-cD^mtCgtt£ivO^ £ 
k£#Sk"t&. 

[002 1] ift. 1^1 0¥8fM»2inB*20>¥ 20 

&twij:9t>!Sjy#i?<. mmi&tmm 

#Sk1-&. 

[00 2 2] ifc. ffie^lOMI SFETb?y^X 
[0023] 

t^<!5iitt<7«i!] *«Mfcj:wf . so i mam 

& £ k fc J: OSrSwL £ v><I£*i#-fl> - k ■& . 
±-5T. ^^^b7^^^TK)ii:^l»SO IK 

[0024] Jm^£#9KL'?^ftBftKtta8 
SFETtWfcWraBWt. ifc. soiJloS? 

[ 0 0 2 5 ] H 1 li. #&HJtf>m 1 ORitftttffci* 
»H«**mHlnHB'C**. HHfcB 
tv^ 6U^-b«B. 7ttV-x- KWy«l. 2 

y-mm.. s\mm. 9\mm&. lowms 
nazx-yxwrn-snm) . *lti i h 

[0026] * «A#tt4«««fc-?^-CiWWltf , 50 
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fu ^<^5SM3±tKWt 0 i. dtayafctt^yy* 

%&**:M4M4tfRA3ft'Oi&. KWt 3i «» fl 
i.lf 1 nm~5 0 0nmkU ?MWN«ii Mi 
If 1 0 1 6 ~ 1 0 1 9 c nr 3 k~f S CI k tfX'% & . 

[0027] £co^*/P«ig4<aJbfc:. ¥-htm$ 

5$ftix. y-hm^emmtix^, y-ht& 
m5comtLx\t. mt&. isv^ymm. w 

hZtifiX-*^ -?-<?5WS«lnm~2 0 0nmk^-5:: 

tffx-*h. y-hmm6<?mmkix\i, ntx. % 

tS&v'Jny. t/uS-t>a (A l K fyfzr-y 
(W> x +?yt4\-HY (TiN) ^rfifflv^Si 
ktfT'^ -e^*?til Onm-l^mkl-SClfc^T- 

[00281 -eL-T, ££>?-h«ff6l2. -*-<73ffi9M£ 
BUtfv-UnylHfcK. S/'JnyfiHbR^^ilfilW 
8?ffttVtJfelt3*l.T»*. ^A-*rt^«4<Ofl9iB(~ 

li. nS^«Wk^at^(As) . >jy(P).ry 
fty (Sb) Wit* 1 0 18 ~1 0 !1 cr 3 g 

•C*-r*vHW*4tt. f-Y*/^4k^M5k^ 

^^-ffch^y^'X^FETlSr^LT^S. 
[0029]-*", »J»PlHll89{i, &{cif^-& J: d 
fc« ^tf- J f^^JS4(ciJttST«S!Bi^ 

-6. qXUIl Ott. «IIBIB9^iiiASti^MWB 

ifcaart-4. 

[0030] ate. 0 1 c^tfc^f^gogjtie 

iBWf*. --t1±, *»S«2kL't>-'J3yS 

«^K3kLTxyay^tK, *LTf-*-*/Mi 
«4 J ? > V-X ■ F W y^7 k l/Cx'J 3 
SOI«5-eixmfflo|,rkk-f.6. ^Oio^rSO 
I SS<^^*Sk LTJi, WrffiJrSfkLfe 2tSco>-'; 
3 yafi^K'fkffiffi^??*?^ 1000~1200"CT 
»SSaLT36 , )-&i^:S*aS:fflv^;k*^S. £ 
fctt. ^>Ja>«K(zWR'r4-yfr, Jna«ffi6 0k 

eVH-Xil. 5~3. 0X1 0 1! atom/cm' 
SS<^M*TM^vaAL, 13 00-13 50X;-C1i 
tm-t&ZUzi^ Sft2s^KfliK32:BJ£-r5^ra 
Tt>J;v\ 

[0031] «S&IS3±co^ftS«. jjf U >y 



(5) 
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mm*. 

too3 2] mz. ^;y-Miat, yy^9 

WL2^mHi. ®(P) ttzittm (As ) am 
E50~700keV s K-Xll X 1 0 13 ~1 X 1 0 
"atom/cm' &g<D£frmVf *> £ fc i 0 . 
K y^y-M 1 ifca^S*. fflU .LO 

xi&tvty-hi i<m$xmi. ie»K3^>so 

[0033] ?-^*/l'fg«4^&!|Sjj§g# J 1 x 
1 0 16 c nr 3 ~ 1 X 1 0 1 9 c m-^&Bfc&S J: 5 

[0 0 34] icOft. y-r-K<FJI5£ffi&£U 

y- h9&6*&mm8 *mmz> z. 1 1 s. o . m i s 

FETlcoSW^-tl.. 

[0035] KLh^HBUciBtieCfcv^Tli. ®lz. 

0. 4 V<5«iffltS^r&fc«>t. fi-*;H4«SO 
III, ^SMHW^Onm-lji/m, 3X 
1 0 l8 cm-Mxl 0 17 cnr 3 £>&Hi:^-&.ri#M 

[00361 mz. *mico?mfmmz}5m>^* 

•y ? y- \%&v*i<rjsmmz-o^xwxmh . 
[ o o 3 7 ] 02 a. immmmz i 

^SS-ffcFETcOSO I Ik L^V^fccOR^Sr^-r^ 
570T*6. <I,~rtt. IS»flcS«3 k 0 
nm(7)y'j3>tffl, Ay^M KclXlO 2 " 
c m-3«plS i SR. y- bW&6 1 LX 1 X 1 0 J » 
cm- 3 C0na^'Ji/ll3y (Mf B y';3y) . -£LT 
y- r- IHttg 5 b LX ~s 'J 3 VlHUS 3nmi!)>W5n 
MMOSFETSTtT^kL^. -eLT. Ay?y-h 
«£S:0V. ^^^^O^tStBllSlXlO^c 
m- 3 1 LfcB&Os f-^ */l^84 cOMJf-T^Tib*. S O I 
Kfft si k U§V^Vth^^S:02tfc^T^-C^ 
Lfc. 

[0038] zco^yymiz^Lfzm^^thizh^-o 

X$M ( "Electrical characterization of Silicon-o* 



*n-Insulator Materials and Devices " Sorin Cristlov 
eanu and Sheng S.Li 1j\ Kluwer Acadenic Publisher 

s, izsm^tix^h^tnm^mmw 

Z^tzmS. : ?m:tlX$m (M.J.van Dort, P.H.Wo 
erlee, A.J.Walker, C.A.H. Juffermans and H.Lifka: I 
EDM91 p495, (1991)) . (J.W.Slotboon and H.C.de Gr 
aaff. IEEE trans. Electron Devices, vol.ED-24, No. 
8. pp. 113-1125, (1977) ) „ ( tf'U 

David K.Ferry ftlSftfcfrflfilR. 
10 (19 9 6)) KKIiSiVO^ i>(D£%&Lt:. 

[0 0 39] 02*^i)*>&i3t. YvyitZfcoL 
fcvHBi, ^^;l^«4co|ggtsit^tT, m>m 

(02+w^9) i^-th, z<?>m>m<?)ftmzti^x 
it. imt S i<?mmzfti,x. L*\Mm.mtf»/h 

[0040] A-/^y-h«ESrffi!ni1-S-k(: 
J: 0 „ * ^ */MHt£4 <0 a h<r*mm 3 Kg LfcffifiO 
(024>O«BSVthi,.c2 ) . ifc{±R 
20 SE(024><98tHVthi,in«2) WiWC. 

*/l^4 <0KJS£»j£ LtS&SZAt YJV&Xf 
[0041]<Kfc, 02(^1.^^9^:30 I cr>L%^ 

mmtirmiz^xmmizmw-t?>. ammrc 

[0042] 21\ A./^y-h«E^gjanT^S^: 
®«4 c0«»ig)g 3 C« U&HH&Bft&VF l)t®fc:tSff 

-etx. «^K3t«L^^-^^t«a4£o«ffi 

»±tsm:s** t awe*)-!. . 
[0043] io^oy-hmEVGit^ffi^r^^ 

40 [0044] 

[»1J 



'OH 



C 0I1 



<D S2~ 



'0X1 



2 Q depl +Q invl 
C 0X1 



(1) 



(6) 



jSSNa , ***/MIW4^iWt.ifcflJVVC--qN»t 

(Na /ni ) tmil* C.i=e.i/t.iTSb 
[ 0 0 4 5 ] 9 VVXW> L§ 

VthLacc2 "TBI Cm ZCqu 
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[0046] ©back surface#*g!S (accumulation) t 

[00471 
[&2] 



(2) 



iifVthi..coi««m*4 rij k r2j«, f-Y 
*;W««4^'-b^K5i:«-r5^Ba. ffc*8l£3 

loxi 

VtbLii^^ia- — +z ^- 

c 011 



[0048] ®back surface^RIS ( inversion) Lfc 

0 3 2 = 2<1>F X*) 

[0049] 
[*3] 



Qdapl 



(3) 



back surface#£2. (depletion) tfcfttt. 

Vei..ce<Vei<Vsi.iB.«)*fr**lfci". + 
v thLdepl2 =V ttl, acc2 



★ [0050] 
[»41 



C(B2 



c Si c M2 



[0051] 
[&5] 

(VG2- v B2.acc> «> 



iitrv.i > «eci4lfilW3Cov^«iiik«*t , **k * [0 0 52] 



v E2.acc=®IS2 _ 



«0H C Si nA q d«=pl 
2*f 

Con C 012 2 C 0I2 



(» 



03Ji. 5t (2) ~ (5) Hi"). f-r*il««40^ 

Jfi!i*lfiJgNA=lXl0 17 cm-3. SOlK@tsi = 6 
Onm. »b.i =-lV, Qoxi = Qoxi = 0 40 

Wt. f-^4.yl^«4O«^!K3t«1-S^ffi-CC0mi 1 



♦ [ 0 0 5 3 ] 04t±, ^-v^;WS«4<7)^!mj8JK?r 1 
xlO"cm-»ktfck*». « (2) ~ (5) CO** 
atT^ffl^fH«tfcLSOfl<0f-r^HR«4«0 

Ttt. Vtn..coiMHL Vtni.in.ifcjSire. *LT 
v G 2 = o visits s o I vmiztttZ b£ VHK 338 

T^LTV^S. Vthl.acel, Vthl,inv2tiVG2tftff^r 

H4*»fe*>*»4J:3fc. iS«Kf*W)V 
tbi.<.pit asoiRBWK^rSkSOlffiSIBe:* 

tn-&^s«^f (-Qd.pi ) t^m^h^mmizn 



(7) 



1 1 



i o o 5 4 ) at . JaJtwfl i/fetf****^*** * 

[ 0 0 5 7 ] 05 tt. iHiWFftWEtiHW*^*^ 

Ay KB?**. 10 
[00 5813 (6) U. ia5fcwtfciot:e»»E 

c *»A,*ffiX^df-^fiEo *\0>a^7 r-Eo-Ec . 

/K (bandgap narrowing) £&HAEg „ *l/C*7i&fc « 
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[00551 0ffiXTyvv)V<r>&m&^WEK-Z-Z> 

[0056] 
C*7] 

* (6) 

[0059] *fiX**<¥--*ttEo b Eo- 

Ecti, 
[0060] 
1*8] 



E n 



(T) 



[0061] 



★ [ft9] 



Bs= l »Si + 2l! si J 



(8) 



A [0063] 
HfclO] 



[ o o 6 2 ] * fc, flaaw>f-**^wiWBW= 

bandgap narrowing^ A Eg & . . . . -v 



(9) 



[0064] 



♦ [Sill 



♦30 

(i/3) ^(Eq-ec) — - .oj ao> 



40 



[ o 0 6 5 ] ifc, «MHfi*H»at: i 0 , 
fiWMNPSill*: Si02Rk«>iHB*»fe A z*fW«i 
TWg,*>£,. y-MMJ»*Coxitt. Con =eox 
/ ( toxi + esi/eox Az ) k^£ft&. 

[0066] HJ±Wm tfc J: 3 t4^ffljE2r^Str^ 
feftfc. ^*/mW4WSOlKW:*«-4t*vHI 
WttffttWaz?**. H2*»feirf»Si5fc. 

L^v^^hfi(02+O*EIJ) SrlR 

^T^*;HW*4»iWaW< fc Si k Si 0 2 

y-hmEtf&^k&sa^'C&S. 
[0 0 6 7] iOi3C. »T«Et#JtLfcll«*ffl*» 



U L^MSS^ffi^k&Sf-^Mi^colgJJtf 
^^rt-S^k*^^^^. 

[0 0 68] H6tt. H2kPl-^FET^T^tfc 

V N 0. 2V. 0. 3 VtftftefcOWOrcbfc. 
[0069] met^htPhXolC LSV^firt^L 

«/hk *4 SOlMtiitt,ft *>V®®4 otom 
[0 07 0] aj&f6t*V*«*W:4k^ so 



(8) 

13 

si<J5fiSffii:L$VMIVthi:tffflfii{i. tsi = 2 50V 
th 2 -275Vth+ 1 0 5 (nm) T\ Vthfr'Otf^h 

ScOffiTt>, Ui0>mm3i>ib&ZtWX-Z&. 4 

fc. 10 
[0071]fi£oT. ^Ur^L£vMIl;:jEtT06 

[0072] lif, «P<9y*tJtr&L*v^M 20 

S^'ilffiB/h t 'SrS SO I ^ *)Uffi&4 <tt 

mmmNiizttLxmz-fetK&Mz. 5U6) o 

ft^mPBtftsifcSKJSffU N*ldi*>4 <5«c 
#L&H£fc. iiitf. 5t < 5 ) ^S&W^Q^pi 

WW * £ & z t iz ± h . 
[0 0 7 3] ZffffiUzt*), %>*>bA,. +-**MRtL 

4<D®&fttttf%~x^<mfe<&myi>TtiyT'<>\st: 

■frth£oti$&X'%>. it (2) TQd a pi/2Con^* 

2 4>f ± 0 1 *S V Ute£B x JJMHRKMMENi fc» 30 

[0074] ifc. 07fc*U:i3&. LOCOSS 
tm&?0^££9tt£3*l&!>'fc.* (Recess) y 
-h*lJt*#t&MI SFET<7>%&C{i:. LOCOS 

Hsu. Locoswaam&fctiv-tzmy- 

If. SE$2 0nm-ljum«v''Jay'3rfc'cOSO IJf4 40 
iOlC J¥S#5~1 OOnmgSO^'JayK^Kl 
4£$j£U *O±fcW;tlfffiJ?a J 5 0~2 0 0nni<7) 

fc, 08 (a) fc*Lfcj:3fc. S8lM2SfcJ:9. lo 

COS£»£tl>. S^>fc, 08 (b) IC^LfcJ:-? 
K. Km*2 0fc-Wl*i:LTLOCOSIMJ|* 

i a . y- bm&i^yr ?-i yizm&x-z 

4fc*>tc, ^*rt*M$c7)S O I KW^B^L^J: o iz 50 
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[0075] £<UE*tUT » f-r** 

osongire. wswtsvHiwtLTiiwf^* 

AffiEfc WCa S O I |(SftH3£HfcPH£.tf 2 0 % 

coo76] zzx\ i-v^mmw^mitigt&Ni 

»8956@B5rli. LfcMI SFET«f^^84 
-E-Ot,£7)T-J>S^i^:<, MI SFETW?-^*/!/® 
i^i:R-^)^tt!|%jgS5:^rrS^T**WJJ:v\ ft*. 
If. «SC<0MI SFET£^Lfc#^^£8i£t& 

14. Ayf-fefcVvfftj^^ x w\T«££?T;tfcm 
[0 07 7] Z<D£o fcLT. -f-V*/P««4<7)^*6!B) 

[ 0 0 7 8 ] £ it'. ^;l^a4 c^ttiB^coS! 
^fcfct. Wxlf . ( "Materials Processing Theor 
y and Practice volume.2-iipurity doping processes 
in silicon" : F.F.Y.Wang^, North Holland Publishi 
ng Conpany(1981)) (Cjg^StlTV^ i 

[ 0 0 7 9 ] @9li. *^O¥gfl^fi«08§2tf)JLtt 
lfcH-*>«Hcli. P-^S:WL. W)»Lk«W 
[0080] 09t*>^T. 4ali^5-ffl«. 1 214 



1 5 

[00811 Wf-Mltt. £8*IS2|*) 

m&zttizmmmxh o . m«f 3J5ffi£2 £ P 

0 X . m^iTJffl^miBWm i. *>ftS i: o d k *>' 

th f ETofff wttet. *«*?5i&g£8!i5rrs r s 

[0082] OTfc. ^^;l^«4co^mWgi:K 

s&9. 9^mmmnx, ®w9*x^mmm;mL 
%ixHmm&m&i3<rmm:m.Lx. so i 

4a*DWSB?>filjU8-4a-18£8!l5eU 0189 a 
19A*SftfcSOIIWT-**javvc^*;l^ 
4 «*«!IMftK***>* . Z <r> i o t LT^Jt^lOfij 

[0083] m9COm&mX'\i. f^yi^FETl 

a tirr * i ? tc^fti t n tmm/t* t-^mm p 

♦fflomMaiSSrmLTV^. -ei/CS]fflllHlS&9 
Ttt, m®B« 1 8 k 1 8 k t?5S(7)SjEn:5:«l«-t& . £ 
£T\ &£t*ptt» ffilffSrR, SMHl 80^pg5r 
L. 1@£W. -f-LTSOlMJiS-tsik-rSfc. p=W 

[0084]-*. SOIjgJitsitOVvtli, Sj§& 

9fc*U:J:3fc. y'JnytWKB)^*! 
iM»IK«ME4T H-r p * mv)mffl£¥&im 

zamm^m^fm 1 3 , sk^p 

fc33roTV*Stf>T\ tsikN* kiVffitbZkWX'Z 
[0085] fiLko^&CJ: 9ft6*l£SO I ffijftsi 

««n« ^ t & . ifmmx-M. M 

1 S F E T 1 &tf>k ft tTn-fc *TNAffl£ffl 
[0 086] .r;T\ 0*89. HBlOOgfltflfcLT 

«. «itr. ha 1 i-v ii ®m>em'VTzm% 
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1 6 

k'£W£.Ik#-e#£. HlOtt, ha 1 f-VddB 
EX* 1 }. VBi>V B 2k^-5TV^S. 01OCO18-4 

- 1 8ffymmm9<oy^-m.m4 ate^T««* 
n*jaa^eti8-4-i8TJb | ), Ruirs- 

^Q3. Q2±0t>^S<m$<X, ^SS 

10 Ay^rfc&oT^S. $<?>fclRlfcJ:tf 18-4-1 
8^3 y ^ v>t.{±Q 1 &H\iQ 2<r> V 9 y^a v ^ 

«: t * , 18-4-1 smmt'gxct h iz*>* mntt 

«tJ:->T» ^til£J:0!iIASii&«EE(>Xftt. 18 
- 4 - 1 8filff3!p*^ < ^4 k HI AU/h$ < > ttz 1 8 
-4-1 8ffiffi*V|N$<&&k/-KVocomffi±;*:£ 

x<9 9Y—Y 1 lfcrS^^fLSy-KwrnBEVl 
^4&. .to-CSSa^Scofiffi^^fciO^'-y^ 
20 y-h^EtSMrt-fcit*^**. SO IK 

[0087] 4fc. Hi 1 (a) (b)li. 
XHI^J:4»l«t«ti»EIBBrc*ft. 

*>. »jy^-^-S«'W-^+C18-4-18Mi»*» 

[ 0 0 8 8 ] H 90¥«f|c§aai&tt31£o» 
TSflW*. Hl2^H14(i. 09OW«^ia^S 

«Bamt*raa»iBr**. *t\ 012^ 

ti, SOI^x-AltU5/*Xl»?^?l 5?r^L. 
f-*>**««4 k^K3 2:^ tT y'J3 y&fc'<D3id5 
^K2fc*'>^k'W/Fa%^^3i-yaA1-S. £<^J: 
3fcl/C. 0!li.tflXlO l7 cm- 3 *^lXlO 2, >cm 
- 3 crPt-imWm* htchpM<W< "/ 9 y— h 1 1 
40 •r&-k* t T^I>. 

[0089] ;^T\ f-r^;P«a4, ^S-^4a 

k^T^^.. ^J3. ^SHRM4af-ir*AJW4ic£ 

giSlS(ciJV>T«^^*^«4 kWSfcH tftfrT 

[0090] JJtfc. H 1 3K*LJt J: 3 i^RT^flfliH 

50 «>±(4NW8. 8afe»«t*. 
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[009 1 ]&(::. @14t^U^J:^t. 
iftftt*. ftttttfcte. MI SFET£Jgj£t6fI$£ 

sT^x^-y^u Witr^Sfcy 

-h»ffi6<0SIK(CF-Xftl 0 I3 ~1 0 16 cm- ! tM 

[0092] ico«n®« 1 8 ztem-ijmi.. pm 

M I S FETCOV-X • Kl^f ^S'Jgft-tS^Cli^fc 
ffi*<vx?fc&Dp^)mffifS«18i:V-x- 

>mm 7 1 * Httfc3»et s £ t a*?* * . 

[0 0 9 3] Sfcfc. ««RKl8*£Jtt/tiKUU:l2 

4 ) . 311. 5fc<omttfB«l 8 

3r^fgt££mtf. pIMI SFETWV-X • KMy 

,t 01S«S*»<*«« 1 3 *> JftSi-rS ; fctfT't' & . 
[0094] act. H9^L!tidtlAy^y-M 

lA^ay?? h 1 9*B&-t&. mmm. 

(W) &kV)1lffiWB£*«-t6;i:£,ki5. **** 

Wytffo^ywv*?. v—v ■ v-x • KMym 
W^nWfiLK^yfrhBfS.kmmzftoZbhX' 

yf&m t yeox -y 1- y yemgUtvck* 
zm^X4*yxyi-y?t$>ztlz£*) . 3^?h 

& . s o i mm tsi £#ftS£:«>coj3'j«*i 
mtz^xmm-tz. 

[0095] @i 5(i. xwRmmtommcornKDM 

MI SFETVyyiSZ? 1 bltmiZ. ^$-SI«c4b 
trntfLZtl. •ecorS-M«4beD±Tty-h«ffi6 
bfcA„?y-M lafc#t&tt£>ivCV^>. -£LT. 

ZTJiviry-h 1 1 all. ^-y^y-b^ffi^ft 

mtzmm&ttttfiiitz^xitzm. muti o i8 c 

[0096] Z<DX 0%&Wxm&LttWs9 >x 
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Ct.t.itt. y-MMHR5, y5HR«4b-. fcitf 
««3mir>t5'*2'**BHW:fc«>fc*U>. ft 
->T. y-MBWR5fcJ:iW r 5HH*4b 

***ivmm4 ) <mw£**ix?ixeoi^ eS i. y- 

M6IBR5. y$-«*4b, «MK30lR?£**l? 

ft. tox, tsi. tboikf^t. *-*n-sfy7J& 
[0097] 
[&12] 



10 



-total = 



T S1 



1 

I 57 



1 

thn. 



box 



«IK3«>IWtb.i* i aW)fe*i. y-MMIR5. 

«4b (t**>t>'f-r**««4)OBWt8i = eBi/ 
Ctotai-esi ( tox-t-tboi) /eoxSrgttJf" Sit* 5 

[ o o 9 8 ] tttCft&TOH 1 8fc*U#»* 

-TSr*)*>. 018«5Wt. n + 
I16tv<i-n-b 1 lbk^lS^SCtotai^ffl 
5£-f£. ^C1T\ lOb^mEiSJl. y-f^K5b 
k S O I J|4 akwJWk (cKDEJftMBAStL&^tH- 

t-HJ-^mBESrBfinrrS^ktiO. fs-ig4a(0 
A -y ^ y- YWF&Lteth *olz LK4kftX'it. SSS 

[0099] 
30 [»13] 

c total" 



box 



ir>T. tb 0I *iBKarCj>tUftsil:maj 

[0100)^ JBbfi*»^M>&«%i: LT(±. HE 
1HWF*4HtUfc4*H6tlBv^tJ|vv -<^3rffi 

i o i o i j h 1 5iz*tt:¥mimma$im 
mmrcsmrt. mi 6. hi 7«, hi 5mm 

ISFET. fcJtf^^J'^SKjlJ&f-fciW 

piimm zitLxftm-mitti'V oyfrwtn. 

*yW.-f&Zk£*i'<). 0Si.lflxlO 18 cm-3^/i> 
1 X 1 0 2 » c m^^flMft^^^ pgA-y^y- 
50 Ml, HaaWWitHHJ.^T.ft* 
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0 &SOMfc J: Omtt ZtffXZ h . 
[0 102]&fc. 017£jpU:J:ofc. 

mfcti. wzm. mi 5iz^LfiXoiznmm 
ist. y-x- vu^ymmumfctz. ztit>n 

fKtS4 bogMSrss-r bms6 bro 

[ 0 1 0 3 ] *IMB«^ftgB«m4^«£W 
fcov^TiWt*. HI 8<i. *»^f^f(OS 

Atft^Nwaiitt^v^Ta. m i sfet i tame. 

V»EffifcJ:»)^WWMEt*«>4wk3^rSi. FE 
T 1 k «74HtilUft 1 2Sr^VLT BBS* 6 r 5 HBW4 

a<D±fcffiJ||g£ 5b#SM8*U 3£>fcM I 

ay) 6btfflM3*V?»&. 

[0104] CicOM I S^f-vA'i/^oTSSt^ 
LfcA 7?y-MltMISFETh5V^ fcffi 

[0 10 5] £c0J:3&MI S^-W^fcJBWtC- 

[0106] icOB&Ogfite. ^J-HMSStNa k-T& 
fc (N») "*£tt0H-**:K>. SJfcb>&N*»«K>«£ 

[O1O7]019«. ®J&9c. 10b<7)|lfttfJS:fl 

1 lOllIKkiHTfcO. yy^-*i/U-^fc^S-« 
7om i s+^i^fcJS^v^yxc^^ji 

[ o i o 8 ] mz. m 1 8 co¥&im&<m&)rmz^ 
^xmwt&. a 20. H2 @is«o*#«^s 
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2 0fc*H,£J:3£. MISFETh7>-xX?£0j£ 
f&«$fc. flttfRftr&IRHfi:. MI SFETh^ 

^Sy-h«ffi6b2rfPKL. ;MMIS=lft^ 
itlli. MISFETlflW-MBftX 
8fcHeiC3tt«LTt>fiV^ (02 0) . 

[0109] act. m i s*-w<s^tf>y- 

nlMISFET, pIMISFETW-X- FU>f 
>««7tf!»W»W:»0>f*>«^fcBtT. M I 

wsmauzitztittiK®?^ * y&x-ttufi: 

V* (021 ) . 

[oho] c-vmtm\,\&fwitiuaK&k lx 

♦i, pn^fciO^^at,*!.. 02 2<i, pn 

S£fcJ: 0 WWMEfeJB&ttfcftw^S-aPFtR 

*>. FETlfcJKHHiSWl2*ALTlW«-4r5 
20 -ffii>S4aCD»OTt. n*l^!J3>i«M*iMt 
•f*. £«J:3fcl/C»*U:pnSte*JSIrVC. C- 

vmzii^mimzmziL. j&mma-hwz 

Mil cfctt. +^£&M<7>ftEVd2 a £EffiinL- 
4. 

[0111102 3l±. 02 20^S-fg^ ££tf>7tHI 
SS9d. 1 0b^fitt**ttW*BRerc&&. 02 
30 3<O@S8fcfe(t&§l:C(i02 2«omffi6bfffl^il 
*«*C*4. H2 2fc*LfcJ:3ar* r 5HW*0pn 

6uP.klp.-t-6. fc^/U pn»«IMK. «iif^ 

[0112] act. *»hbco®5 cnmmz^xwh 

40 -TS. 02 411. *»HBcom5^ft(*t«fc«t>6##fls 

S«Lhfc. 2oJSUtO|Mr6L*vHI*#t6^ffi2 

^LY^yi/x^wt. %l\?ti<r>\-jy'Jx9<?>Lt 

U: L & VHU: fc & Jt 3 fc"TS . 
[ 0 1 1 3 ] Srfc. H24fc*WsJttW!rtt. BH»0 

ffiUh. f-r^;^«4«K* Ji f>Ttt!fejgS* { ^&2 

ttfi* «WMR3±fc»*3ftTVxWfJ:<. U 
50 t, HHfc*L«!rrtfclWW-*«8*afV». 4fc. 0 
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[oii4] *m&m±. H-»u:fc^sr< t *> 20 \,\ zti^n-m^^x^it^iico 



a. i BiHixTv^. mmzwm-tt. mm^ &*yi-Y><~/9ix. *ix?ii<r>FETi,zm%coj< 

VayfrhtchWmi21.<r>i'V?yl&W&Z(»& v?y-VV&ZQmtZ>Zti,zi.r). ^ii-PfwoFE 

H&3?)-tfc, 2 0nm~0. 1 u mggcO&JIco S O Tc7)L#V>ffi?r0fScofitcHS5-f h^tffX^h. Z<T) 

I*. flli-Jf. KJS#8 0nm^H-*/W«iS4Afc. fctfX^S-ftTO. 09. 01 5. 018, 

6 0nm^-A>*/^$4BfcA^£$ixT^S. *tl s£Wi02 2&fc'Kfll*U:itf>£fflV^.r bff?$ 
ZtiVftt&m&lt. lxio 16 cm-3~lxio 19 c 10 &. S^K. fflfca)tiib<r)®m'J<-y'7¥-hm&e>$i 

m-agJgoKBt&O. PUtf. -WPtil x l 0" c JMHSSi. *SBW»^i5V^TWI*L3t8^«t.W^ffl 

m-3fc. 1. 6X1 0'7 cm-3 fcV^^ftS^lfll&igJg J-#T#&. 

Naa. NABiHrt*.. MISFET1A. lB£»j£t [0119] $£>C. nSM I SFETfc P SM I SF 

5SOIlfci^&3£;frLT»l^&£8S«2fc ETfc|*-aKl:C»lW6*&(C«.» #S3fcfl*£J8^ 

Ji. -Hl-ei-UOMI SFETt^&6mfi£ J M.£>fi.S & i fc#T'£ & . Oj* 1 ). 024fc^SLfcFETl Afc 

AVn-HlA. 1 lB#»j£$ilTlv&. £)t. L-T.0lli.tf. n£MI SFET£ffiV\ FET1 Bt 

+\*lVffiik4 A. 4 B<D*ft^ft^J$!Hjjg£fc:{Et LT. 0«;Uf pMM I SFET£fflVtfUf k\\ MS. 

^A. y ^^'-bSE^a^r«.»jffliiiis59A. 9B*«i5 y-bnfet&mt cnttmm&g&y- v immm 

Vhtl. mffil 1A. 1 lBtfflSirr&^^l 0 »m^fJ±. nMMISFETtpMMISFETT^ 

A. 1 0B#*t£«-£>tlTU6. 20 W^FmEcOffittffi I Vfb I i>H 

[0 115] ZZT. m2\iZmtXmi&ltz*T)UZm -Oit*. fcfcX.RDL-f'VMIS^l-Tt. n 

V^TitBBtSfc. 06tWl*LfcJ:3t. SOIK*W MM I SFETfcpSM I SFETcO-WfftKttL. 

A5ry*£*hf-.& vHkwawawwve* so i Rgsswdtts iz^msmzmzt&t:*) 

^m i W&lt:mz%&^**/l^4cr^mmi3: <OSO i&^iH&S. i-&*>*>. 024fct^UcJ: 

fc^SfHiti. L*VHitJ:«3-«lfc«lt4*. O* 0(Z. WWOb^V^^FETl AfcitfFET 

0. ^-rSLSV^m-St. LtV>tecDSOI& lBT-loi^SOIKmjfflV^Clfc-C. L£<,MI!£& 

)^N77^^&S'hk^SJty><?)¥^ft«cofi®Kff £>h3 <«o: fc#T£ 4. 

Hjisri,. [o 1 2 o ] m24<ommm<rmmmizo 

[0116] 06(C*Lfctt»fe*^fflV^i:. H-* Wtiffi&t&. 025ti. 024C^««^S^OT 
KLBrLMMfeitfO. lVfcO. 2V<02ocoL£vMt 30 jtXS2:^t«B&lSBrffi0Tft?.. *1i3a<7)»)£(^ 

^tfffi-hfc&SSS^^fch^yi^fcmfl. LTJ±. 025 (a) fc*Lfcidt. SO IS«K*f 

1$. ^A>*;V«tS4J2:fl|;Uf. m-?nKW8 0nm, LT. U V -f t A ^y&ACJoT. 

6 0nm, ^tfc&itgl. OX10 17 cm-3. 1. 6X MIA. 1 1 B£. -ffteflCOM I SFETfcJtUM 

1 O l 7cm- 3 T'®J^&&S* J *>'). MJ5iJitPF*et!!l tf0m<a£-5-;L*>ixl>J: «5^K3cO±OS 

jftgi£-2oh5y>''X^T'^tffltt-4Cli:«±T^^ OIl^g-/i'>^K7^X7fV/, fc4V^i>> 

IV, -f^ifo^. ^-Pil^h^yvX^cOSOl^J?^ X-yhXy^-y^tiO^KftL. W^tf80nmcOK 

Jftfflsm&*Wl«cmizm£thZtlZir,T, SOI ST*. jfcTt*^ (B) %t'H*y&A-thZtlz£ 

^^lf^o#&i'£ttLTL£V^*^U:<V^ 0Dx.tflxlO 17 cm-3cO^«WK^SOIS4 

5 y^***!!^!. %$&>io\ZSO *B&t&. ifct. 1 55;MU. x 
lK5^-T'Ji. ■etl-ftl.Ob^y^^OL.S'V^ 40 v1->7-t&Zt\z£r)^ mt\$. 6 0 nm05]Sg*p£> 

ig££{£«^&£fcJifflBT*;fc&. &S^*;l^JtS4B£»j£-r&. 

[0117] FET1 AWt&eL^tttfFETl BcO *B$4Bt. WUfftVm (B) £4 *>iiALT. £ 

^L»tHU:9M*3»*&£U. -Hi-Fii-OL^ OPS^«!H!liiSN/iBSrWxtf. 1. 6xi0"cm 

TIA^SOIKJE (tsiA) ^9<^iil [01213 fLT. 0^L5r^->-'-MSm«DIg 

(N A »)*sffi<^^;l^tt54Ai:. SOIIS^(t ^frd^itci "3. l»I-^)»£Jbfc^^^ b 5 V ^' 

■ u) i»<7tHS (Nab) ^-?FET1A. FET1 B^0^"f"4<Ili:* 5 T*§4. 

4Bki&m-rsc:k*5S4tv^ 4;t. *tL?tico+v*>umfflzM&lT. 0*L^v^ 

[0118] £Oj;3fc^*/l^i!&^3-^ ^S-^S:JtI^l£-r-5. $^>fc. MI SFET$:» 

*^J?iS* { ^<5rl.1gRc^^(c^LT. *tl?ti<?>m 50 ^t4SO I«^tt«S(cj5tT^'y^>-*-hmffi 



23 

toi22] mz. xwmmenmmz^xmw 

1 0 1 2 3 ] 02 6HL *3gHJtom6cOftftBM*>£ 
&^SOI)l(;:FETl£$j£U fMSOHCTM 

[0 124] ClcO^S-^ipn&lf^U C-V 

m.vw%(oimcrmwi. a 2 2 cm l-cm&l*: t> 

3r<. MrvW<th*)L {v)*?Wk (As) 

wtiiiuf. so imom&mK ttzmmxp ng^ 

Its: 1 ). pil«Wmt^45:'«Wft«. 

[0125] znw^wz^xwm-thtixfwim 
<x-hh. t-r. mtttw&wsonmx^msmtf 
1 x 1 0" c m- 3 <opm->v ■aymfr^tch so 1 

OnmitS. ^il^OSO I BW^ttWS^' 

1. 6X ^"cm-'k^i^t*-)* 
(B) ^cifSr-fjl-y^A-rS. Stfc. MISFETJ: 

[012 6] mz. 02 7£*U:J:5fc:. ^5-*^ 
*«SM-4««CWiHr»J V ( P ) £4 *>i£A-r h Z 

nIM I S FETC97-X • Kl^f yffi&7 ffMftLTM 

tmh&zbt>*s&x$>h. ;;t, 024^2 6^ 

0!I*U:J: 3 tdRB*'ft&& SO I ^«£3fifefc Ui. 
LOCOS (Local Oxidation of Silicon) fflg&ttJiZ 
J:& 1 IfctT#l>. 028<i. LOCOS&ttKftCJ: 

ay** (Recess) mm&m^&zbizx vmmem^ 

SOI ^^^-ri.tt«^SiB^-SlSifBB@-C* 
•J 3 y&ftM 1 4 £»sEL, Z(0£Mlzmz.tt . i^'Jn 

ym.imj)>t>%m2ot:tmth. *ix. 028 

(a) IzmLtzXolz, fUMtLfct>*ir*Jl'fflKfc£ 

v%TvU3>'gft;K2 0S:raPl-|.. *LT. ggpLfc 

[0127] 028 (b) fciSLfciSfc. ma 
LtMWy s o 1 mnmmfcmz terr * & 
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0, is»3yfflmi4t:Mm&ztizii*). MMtf 

n< . i^n^wmmi^h so im^^m-h 

[ 0 1 2 8 ] ^ soi jf^-^t-afcosfffiMfc 

(COV vf LOCO S«ttRftfc <t S y -te-XflSitto^T 
IfflL*:. LA»L. iWffitt, B2 9f2jr*-J:56:. 
10 f-v *)Vffl8?> s 0 1 y v 7 -r t x y f-y^C; 

J 0^t;1-|>3->y-7' (concave) ^jttJ: 9» 
j£LTt><fcV\ 

[0129] »ct. *^BHW®7 WA(*0llt-5V^ittHB 

mr$-m?t. mum? $.-m?izj: ornate 
mmmttzii** y riggtrfc t-c^-y ? hmE 
20 zm&mwmmmi&imiz^xmwLiz. z 
mznix. *Btmx'\i. b^frtfrmmm-m 

[ 0 1 3 0 ] 03 OJi. *M*0H(^i>&^(*il«tO 
SgKBf®0Tft§. 03 lfct *R*WciJJtS 
#«fiKS#coKS5:iiBtt^SfiErD-y 2 5'0-CAI,. ^ 

atijv (±. m» l/c#*«c0? t n-^mzam-si 
^xi>, mm^L^mizaL. L^fmrnnm^ 

30 ti&i:o £3£3*ifc s o I ^Ji b , WBsiiJSifcli 
^^'JTiliS (PllxK, 06) Sr^rfS^^;HSli4 
tAy^y-M l^^&^^fllh^y^^F 
ETl*sgft^.iiTi^. ZUz. *SLftmizis\>->X 
A-y^y-M 1 \izmstt^-/9y~YWS.t:WL 

(ad^(cu). ftsv^ia^y^ h (pt 

S i ) Wyy'Jt'f K(TiSi) )5rk*4»^SE 
40 ^IT-^SiXfttjL-XFl, F2. F3^^t2.w 

[0131 1 03 2~34«. ®3o<vm&mw?)m 
Mmz&\^xi>. 03 2tc^Litj:oc smigco^ 
09t^Uci:dC SO i®nm&pfr^?zms& 

[0132] »CC. 03 3^L^J:a^ Sl^ffl^S 

50 a- y rsK^ji^rs . * ix , z<m%.mzmi\ > 
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i5 tximm^yh *~-x*®mm-chh . 



x. >£gft;<y?y-t-miE£fi*r&. sis yy?*m^xmm£.wffith. t-r. ma^t^ 

fflr$-fl^iFET10-eixmt-5V^TJg«$flT tt£0. 2 Vfc U WBjiigfrWfcf. 1. 2X10 

Vvg.-iSJl&I'Lk&V-*. fllxfc^ £*n.b§V>ffi£ "cm- 3 -l. 8X1 0 17 cm- 3 iT£O^Hrt-Ctft>o 

W?-£^^FETCovvcio»$|£JBr$-*?5: <ftl>. A-y^^-hmEcO^««t IX 

m?z>zk££*). m r F®mmt>tz}:#x'$&. mm. v«. v G2 . v 53 tLT-i. o. iv^t 

^^-f zimtmrnio^x lmmfemm-mtt maa&ati&tfrK znmzmtfi . 2xio»c 
mrch&<. tw±. znxo^^tomwtfmi® 10 m-^-i. 4xio"cm-wii iz&mT<r>Fi* 

BiSLZti&Vx-'Mz^X 'S-SFPfc #flJ&fcU F2fcF3£«*rr*><rfcKJ:D;'W:5'y 

Btfftfcftv*. 3*>£. i*ifeO'>x-^vWfiWJf'«-jr bTVGi=-iv£WJirf&. «S5£« 

^x-^^0»ff>oS^h$im #1. 4X 10 17 cm-3~l. 6X10"cm-s<0Sf 

If. ^-fJij&^awvo^lcateffl^S-^?:^ 12. F2£UK!JBrfcU FlfcF3£WtSik{ci 

Tfc&n. >?A. ) »^y-hSJIfcLTV62=OVSr0ttD-r&. 
[01 331-B. f^*A^4^SWWMaEfctt 8J£ffi* { l. 6X 1 0"cm- 3 ~l . 8xl0"c 

^';7iftg#«fig£*U 06^L?tJ:3=3:H«^ m- 3 «^^N±. F3£^MJJBrfcU FlfcF2£WfS 

^v^T<g^5rA. y ^y-Mi£E*^?tL5i:. SlSffl .IfctJ: 9A-y?y-Hffi; 1/CVg 3 = 1 V£Efflnrf 

x. FETikm%my$-m=f-tzftm-izbtfX' Qmthztim&ttc*). Bfa«L*irHK3&>t* 

[01 34]*ftflc{SHtJ:Wf. ^tt^iBSifcJi^ [0141 ] 036fcL 03 5^«®V fi i~VG3 5:. # 

VTW&tw^&fc^®ft*mifiiiznt>ti&i->y mBm^mmi^mx-hh. znzoiz-ftux.ft 
atti** y rsusas^ieiffiA^Sfc^sjtftfc:. [oi42]H37j±. wmsx-hz v cc = 

t£?H»«?Kfc;£H6<Ifct>T'£S„ 3Va>£>Vss=0V£T<?X Vcc—VssO^ffi&BrtT' 
[0 1 3 5] iit, +**)l^<&Ffflm&£tz\i 30 ]ffli[^-ffiL-r. A-/^y'-h«EtLTfflV^09TJ> 

W8<b1\ ifi* Lfc*R*«tT8W Lfcw«uo* ^^SSg^tcriE^Jftaj-C^ & J: 5 Kb a-X£E8 

[0 1 36] ^jlttflltt. 024fc:0»L)tJ:'3 ti-XF2iM. Fl. F3£«t£.IfC2 

&1^0S&SFET*^j£3:hX&l>^fl^S£-3 /3Vcc. £fcF3£2M»K. Fl, F2£«JSrt&.r 

WC fciTCS 4. 1-&*>*>. f-r^/l^iS kTl/3Vcc, -?-UTWx^TOt ,i-X£#fflBr 

W«ff^mWS=5:i:'* { ^ : 5rl»1@S^®acOM I SF -rS-i:TVcc^mE5rVN' y^y-hKEfflra-rSC: ttf 

ETtfm&ztix^&WrSiz. -hiwiowbofet x'%&. 03 7T\mffl&Z3'im.mztf. mmxh 

mzmm?zmftz>z t tz* <o . y^-m^m^ tmx < . ± 9#< «iHs»HHWiHr. <t 

i-Yrtv9Lxg&fc><>~;9y-\-n&*W!& 40 ff^sifcK^ 1 ). MM^L^v^tiav^ffiSr^i.^ 

to 1 37] <Ktc, *M«sf«TffiffltSA'>frxiiiii8<o mE.mzm^z.tx-ma£%t&zti>'*i 

[oi3 8]H3 5~a4o»±. Tmftmx-m^&zt [0143] 03 sis. 037^^01^0. 20C0 

[01 393 @35{i. f-+*;^tt?4coTtt!fejte^ 2:^»&QK0rrA&. 

fctt4f*y7»K«!)tffeo<«Ht*6*»t«>WIL. [0144] 4fc. H37«0J:5fc, fiMSoaj^J^S 

WfWfllIW«6Lft«4A, ^y- h«£E ffiHK/^f r*y-Kfcfc£*ftfc. 03 9*c*L^J: 
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mmnwtimixixw zcoxo^-rhzt^x 

0 . fifitSi£S[-f«S££*S < tx i>±Z%mfc><4 T 

[0145]$ £>C:@4 0<7)£d fc. WWi**—^ 

b jl-XF 1~F 3<nmiZ £->xmm*-& i 3fcL 
xi>&\\ zzx-h7y : Sx?<oLZ^Mi:Vtt-f& 
fc. Fl. F2. F3##flJW<Df$. gM'UTxnM 
fcfr9gH*mE»i-3Vcc+4Vt. Fl. F2#flJ 
Br, F3OTt?)i$. -2Vcc+4V t . Fi^MJBr. F 
2. F3TO«BS-Vcc+4VtC0aj;fo£#&<rfc#'t- 

[0146] *ft«cW2iJV>rfflV^I21gS^ i: LT 
<i. J^Ucid^ta-XSrflJBrfl. soffit t>, 

[0147] wjl. Mftw^ ffin^*m<mm<v 

[0148] mtf. l/Hi. filMfc 

CWKfcBBWSffi*. 3 0keVgjgcO®JlfitX*/P 

t<t^. ^yayfci/yriyKfc&^yriyg 

[ 0 1 4 9 ] J^b£IWMHCfc^Ttt*ffcS& 

#{8^. LOCOSfSi^Stffi^. V-txm (Recesse 
d) LOCOS J ^ftLOCOS^ > 7'f-/l'K^-^ 

[ 0 1 5 0 ] $ t> fc. ±atfc4S*fttf!"«l. SO I s 
fcLTpSSifcJBmfc**. ffcbOfcngSi-^GaA 
s. I nPJrfflV^TtBW *Jt. nSMISFET-C 
li&<pILMI SFETtCiifflL-Ct)J:<. 
J^^gifep(|05nS£pS. pSSrnSfcM^i.. £ 

K-t>/>Fa»As. P. Sb=5rfc'£l 
n. B£fcV>vvfixa>fcgE*#;t. A*y&X<r#$&\z 

tAs. P. Sb£In. B. BF2 tfHvfftjtpfcgy* 
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[0 1 5 1 ] y-h«ffi{4. m&isV^ylZ 

9Wm&2'\)3>* X-vx (£?LM) ^yny. T 

^yrXi^'J^y. SiGeSi, SiCiS, Ga 
As. W. Ta, Ti, Hf, Co. Pt. Pdtf>£g 
JbS^ivyiM F£ffiO*£i:t>T§4. 3£>£. Z 

[01521 J&ffl^B&MtL&tttH?' 

«* tc^e L-xiejfrr s vi t & . 

10 [0 153] 

[0 1 54] *■**. *ftffllcJt*U?. 
J^TfflHH:** S O I Kf*?FmtiS&WW* 

[ o 1 5 5 ] ttz. *saitzxtdi. mtammsui 

flLfc 9 1> S O I IHSIf t>oi= tSWi L* utiBffifcfth 
20 SWT, i 1 ). #tt* J ^-=3rS^?r^-e^l.. 
[0156] — MO Sf&Si|B]gST-{±. 

* t ft<**-^Sr. LSV^ttWKftifc. of 

[0 157] ifc. S^raJiL^v^ttVthfcML. m 
StSES-VoDtLT (Voo-Vth) -a (aJilJjLhO 
IE^) fcikMffc. lot. M®BSIS£Vthtf){f<?>-P 

[ 0 1 5 8 ] * Jt. J: Wf . LOCO S«ttK 

ffiSBWft^i: J: 3 * S O I KWIr^TI. £ fc fc 
J: 0 . i n s o I MSCf+ja-CW L e ^c^u^Mt 

40 zti2>t:it>.mmcDiz\ l i>mmz>zkff?$&. 

[0159] ^Th^y^^WL^V^fi^f 

2~?&±<7) t* Vvttfc!*OM I s F ET?:S« tfc^NI 
*®88fc*t L. S O I ffifflf f>o& KJttS L« 

^tLttCMOSISHKC^'Cb. nSMISFET. p 
50 SMI SFETOMS^L^V^tJEtJtSOI^JJ-C 
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B&ZilZ%£gZ.ttM I S FETCfct fft-fft^M 
ISFETfcBlvC. SOIMS/^'y^ftieHI-SL 
£vMUSgtt*>R:#.S. Jl<l{it«*c0#-*SOIM 
F D - S O I M I S F E TX'iimC?S> 4 . 

>M;:fito,rfc#-C'&4. *W«cJ:ftUr. =P*6% 
l8JgH*B^N'-y^^-h«ff|i]ffll|Hlffi»±ha l f -V 

-awLhwMW-4 z k t «ri&c* h . 

[016 0] *3H8CtJVvCMI SFETfcJftft 
< i"4 - fc & k n 3 fWttirf 

4. 

[o 1 6 1 1 sfec. *wmy 5 -*?«>s®cie l 

Tl±. MI SFETtfflV^y-hS-e^tfflV»Si 

#-c£4. 

[0 16 2] 4fc s *»flfcJ:;hJf. }f»SO IjRflU» 

^&4^ttlwWI*^ffl£Ofcftor$-*^ 

* . m > s o i m-t^t^mwmwmzmm 4 £ 

yv*«ft*4 4. *LT« Hit*. pM¥ 

•Wt-I *V&Afc± 0 nfiSMLp n fields 
£JBl£-f4fc£. nlMI S FETCfe^SV-^ • K 
W VlMQHIA^f *>&Afc »*fcfr3 ZkX\ 

[oi63] &±amua o c» i*ur . % 

£^fcb5yy**fc^4*HM*^fctJVvC* s 

o i iwwHiflawtrfeos t*rr* l&ihuk 

[HI ] 45^m<QJ^£ffe4*H»tCT** 

"fwnraerc*4. 

[92 ] *«8IM>if«fcJ: 9*§*>*i*:Sg£££ftFE 
TcoSO I Jit L&iHtt0Hff£$4-* r 77H'?& 

4. 

[H3] A(2) -(5) fcri 1 ?. f-r*/MR*4*>cF 

ttlKgSNA = lX10 17 cm-3. SOlKgt.i = 6 
Onm, Ohsi =-lV, Qoju = Qo*z = 0(Dl%&lZ 
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[04] +**>\&®4<&mmW&£ 1 X 1 0" cm 
-3 k Lfck S«K 5« < 2 ) ~ ( 5 > «X4*»*T^ej8 
V veil* L£ t g Ir tfOf-r *;t<-®«4 «0SO I 

[05 ] *H«iHtffliE5riaW5^0A-y KHCfc 
4. 

[06] 02kH-c7)FET^x;KCfcV^. 02? 
Lft tHM^fc&4?--t'*A<tttt4 tf)SO I JRgtsi 
10 k mist 4 A -/ ? f- hWSYs i k £ . f-v *;M8«4 

[07] LOCOSWHMAl:«>*S£KJ:9»«S<i 
fc'J-bX (Recess) y-hflBtSrlTtSMI SFET& 
^■nBrBB0TJ>4„ 

[08] LOCOS«HMafefcJ:4y-fe*S*^-M« 

[09 ] W^i0¥««^ia^2O*(*P!l^*-t1l9l& 
Bffi0?*>4„ 

[010] hal f-V<dW*J8tvfc£lt0l£3tt* 
20 MilRHTfc*. 

[011] 7*H^J:43Sil«***W*H 

S&0?&4. 

[012] moirmitommmmmxmim-tJM 

Rffl0??>4. 

[013] 09c^#ft«Bcosa!Sjixig^-rxg 

Brffi0?J>4. 

[014] 09cO^(^ISco5a5iBtXS^*-tXS 
Bffl0?*4„ 

[01 5] *mi<r^immm3?>mmimn 

30 B&Kffi0?*>4. 

[0 1 6 ] a 1 5 m^mm.^mm.m%rm 

[01 7] 01 5<?>*mmm.<nwmmM.*mwL 

[0i8] *m<rm*mm.<?>%4mwmmm. 
mfimx'hb. 

[0 1 9 ] @s&9 c . io bmtemzmmmsm 
xhh. 

[02 o ] 0 1 zm-m.mmnmttmmiMzmm 

[02 1 ] 01 8<v*mmscommm.mmn 
tbxmmmx'hz. 

[02 2] pnS^Jt9^HIMBEfr»£r4««M> 

^ s -m? miitz^fcgwtffirrtmwmmmx- 
hi. 

[023] B2 2«>rSHRT^d«»&HB9d. 10 

[024] *»&^5^fMfcfltt74¥*MaK> 
WMfiiiBT%4. 
50 [02 5] 02 40^WM(99SenKftIS&«ni 
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[02 6 ] *mamconm£® t b&¥mtmmco 
[@2 7] «jy <p) nt>&wzxmmtm 



[028] LOCOS@a8-fkfcJ:Sy-feX (Recess) 
[02 9 ] (concave) ffij££3H1SB&Sr 



[03 8] ^7*«c0HTfflV^Jlt*J^5ae^ : f^ 
[03 9 3 »7 ftftHTJfiV>*£ fc**C* 6fEgS7£ 
[04 0 3 *7£*WTJBV*£ irsFC* &121i3t?£ 

10 2 

[03 o ] mmmmb&imMmmmwm 3 
[03 1 ] mizimzmt&umsMns&Bm 

[03 2 ] 03 oc^mt^u<omxmmm-^t: 

»<OBrffi0T*)&. 

[03 3 ] 03 Oco^ft^MWf^SiH&BB-f 6*: 

[03 4 3 03 0 co^mi^mc^mmmmtht: 

i6<OBfffi0-Ci)S. 

[03 53 »7**WrHJn4wfc*«T'*4H» : r*' 
[03 6 3 SB7jymcffiv^fc#TS 

[03 73 mmmx-m^hzbtf-cz&mm 1 ?-* 



4 

6 y-hfl 

7 V-X ■ FUVSS 

8, i4 mm 

9 MtSM 

10 -rasas (w&umms.m) 

1 1 M'y^y-h 

20 1 2 



13 ¥**iMMt 

1 5 l^** J- 

18 «® 

19 **Arr?y 

F1-F3 ti-X 



[01] 



[02] 








— -Vth,acc2 








Vtt 


1CVG2 


=ov 






— x\? 




M 

Vthl 


1 — 

,dep 


2 












y 


: Vtt 


il.im 


• III. 






1_ l_l 1 



) 20 40 60 80 100 120 

SOIv^vjgfftso! [nm] 
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[03] 



Accumulation 




back gate WS. V G 2 CV] 



[04] 



Vth1.acc2 




rr^iT il i ■ i i 1 1 ■ n I ■ T i i I ■ i i ■ I I 

0 20 40 60 80 100 120 

SOI^y^^JWtsoi Cnm] 



[05] 

[06] 




5 1<? 8 1 10 17 1-5 10" 2 irf 7 2.5 itf 7 3 itf 7 

^^fB^N A (cm- 3 ) 



[07] 

FET1 

a 
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[0121 




(20) 
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mil) 



18-4-18 



(a) 



VB2 



(b) 



18-4-18 



FET1 

HE 



I 




II 3] 




[014] 



y y v y 

8a 
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[01 7] 
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[018] 



1? 
16 



-10 





^17 



10b — 

-T 7 FEJ1 





lib 3 i 




11 



[037] 




[019] 



[036] 



rl>-WH>H>H 





















—\msB&\ 














Flj 


[F2 


[F3 







FET1 I 



I IT*. I.** 



/I 

Yg 



[038] 



[020] 
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[0251 




[026] 
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[032] 

19 19 19 19 19 Fl FZ F3 




[034] 




